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(54) MULTI-CONTRAST IMAGE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To facilitate control of a wide range of 
contrast/brightness, and improve reliability using a digital 
horizontal scanning circuit by employing a pulse width 
modulation method, and changing voltage given to common 
electrodes such as data drivers, etc. 
CONSTITUTION: An image signal processing circuit 2 forms an 
original colored image signal from an image signal from a 
terminal 1, converts the signal into a PCM signal by an A/D 
converter 3, and stores the signal in a memory 4. A vertical 
scanning pulse generating circuit 5 and a horizontal scanning 
pulse generating circuit 6 takes in a pulse for vertically 
scanning a display panel 1 1 through a vertical driver 8 and a 
horizontal driver 9, and an image signal of a memory 4 by a 
control signal from a control circuit 12, and generate a writing 
pulse to display picture elements arranged in the horizontal 

direction. These pulses are applied in proper timing. In a display unit 1 3, the driver 9 displays 
contrasts which correspond to the values of digital data to the picture elements selected by 
the driver 8. 
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sit ^msscij; oa^snfcfToai**^ t» 



*aa*?«iMfc«*a*nfc«<**tta««iiwem , bs 
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u **'T'**«mwi*»©I6k:*dt, *s abatis 

WE«»A»6ffl**n*Ky h»nfcFli;®*n«W. 

mat. 

ttabnttiSSgr.) . 
M»±©*JJI!#»] 

*»Wtt. **a«J«IHIfc»*ii*n&«^«£E*K 
»«&IHIK**>«««ttLT*©««36*#teSM»b 

gitti$i^t57i'T-Y h 'J *;*»*J|©«|# 

Sgl80tt7^5V h U ?XKA&7*&B©*ll£© 

X) , Trtih5>vX^ (FET) , CrttflKft-feJk CEtt 

M§18gf;:43t^T, hA'XGBtx— :WtXDB©#32 

ir;PCr*>6fc*iIiS!S£B3BbT7£'7^ HJ^X$ 
I/U^W'ifSSWHS. hA'XGBtriO h5> 
v^^TrSS&U x-^A*X (HKWU) DB«k 0 

atr. *«-t;M:rtt. »*&A,£«EESBirr* j if-w* 

Bj^f S £ t \z J; 0 ^RmSS^^fTtotl 
tt\ r^^.> hA*^ • r-f^^H' 90j (BiiiBPai 



990^llE 1 BStff) U3H3&»6ll5HfcE«*nTH* 

*«. HJ£X^I|A*JI/©1i&©x-*A* 

1 ;UF«f»fc (n+l) H«*tl«LT. EPftl 

T. 2»ffM3*£*3LfcBI«&*g11©0i|at. 

1 -16379*4MBRtfWH¥l -163795*ii*fcE«3 

U Hfttfi&WU y-hA'XGBO^^©^^ 5> 
^<h|WI«JbT. «)#Lfc7tD^-^>^iJ>^$ 
til^-rs lfiIg§S\ ^-^A^DB©#ffc#Jf-r>£<h# ! &g 

>^|5IttOlH*«ffi««tf6'3< t, + WH**TttlfflE 

j&*tt*e>Ot>Tb$l>. &3pA7©I§CB£&-5ifc«>. +»"> 

B***UE'r4 7'^-py*¥*iEliIB • H5-f 

A*®g&) tt. Ett««*«*tr<&*fc*, /h»rt: J «», ft 

*e»Ctt, #J;Ltt\ XX • 7-f • x-f ,'90,^-f V s x 
(19905O m220H*>S&223H (SID' 99DIGEST (19 
90) PP220-223) fC&l^TMi^'bnT^&NCAP (Nemati 
c Curvilinear Aligned Phase) Mfi^t'OiPi:, IK 

-Ki:^tS^l'>yOt^ (Tfct>-&»:*jei#« 
BE*»**v»yn-feXO«ffl) tt7±D^.-9->^U>y 

a *)i (D&mmt & $ * ft if t b s 5 £ £ ti * •& . 

* 5 F*i£tHl8S^tti^-r^«l£tt2MT-S)0. &5«^tt 
) Sfc. «fl-feJl'©«<ittl6l±Ofci6C*«|i: 
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iffa#!K:B'r*«HIII««ffl<ft-DTb*i>, * 
*58HJ©lWtt, ±G(&|E&1ff©mjBjft«fiKfeU @ 

CUSS £fl¥ifc-f S fc * © ^ S3 
^MiOftfcOt, a«JBMlc#H*©*jR-fe;i'fc« 



n >yt-?tf-f 5^;wt-r« c t «t d * sn* 8 k* 

ITtty h (LSB, dftfcboi-r-S) fcttLT. #J;ltf 

a,ofli^«»«!mitfflaT. n*icUT«±ffijfy h 
(msb, in*b,fr*) fctta,©flr<j«»j«m*i(aT 

•5. 

-5"LT> ±IBA/D^SOUi^5 i -^b 0 ~b 7 ©#t*y 

n©p#, &*s?©&#*miPtftEA*ft&*flmi::Jt 



4= <1 /A) 



7 



a . {fa, f(V,) + (1-bi )f(V, )} 



= (1 /A) • <f(V, ) -f(V„ ) } 



1 = 0 



b , 



+ ( 1 /A) - f(V M ) • Z a , (1) 

i = 0 

fit, f (v N ) ,f (v s ) «. ^*i^nmzEv N , v s ^^ 

^^IcEPinbfc^roffa&^L-. A«l 7^-;i/h*c0 lmax= f (V s ) (4) 

JHIHJfc<SL<. lmin= f (V N ) (5) 

' n>h^X hJt£C R <bU CinSrlmax/lininT-^-r 
a ' ' 6*1*. 

C R =lmax/lmin 

= f (V s ) /f (V„) (6) 

aj = 2' * a 0 (3) & d t»c«fc 0 , -ttlifftn > h 7^ HC,£:g4£WKlinin 

±IH (1) S*» £> 1 max lDintt&© <££-r3£, ***?©»* ftt^ST-**. 6ft*. 

A = f C(1/A) - I a 1 {bi V B + (1-bi ) V H >] 

■» = 0 



= f C < CV. - V h ) / A } ■ I a, bi + ( V h / A ) - I ai 3 



(7) 



±12 (7) SW>€>. S^cWffilmax.S/hWSlminS:* 



±E (1) SCai»6*«>fc»tra«K. ±E 
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(4) . (5) sw«j*a-r*. foT, *S*TO»6* 

JHMJ4¥i*U a 7 /2i&-5. Cftfc«k?>. ftSEw^fc 
©***«*0-£rFfc&»5. H»l*jS©«lH4)8*[fl]±r 

= < 1 / A ) ■ £ a ; V s = 



3. 



( 1 / A) ° I a ■, V H = V £ - V H 



(^dT?±fB (2) SCWMfBSffll^T^*. ) 

a,$2^Lx, -tn-ena»Stt©«^s-**.* utter 
V BC = < 1 / A) ■ £ a s V 5 



(8) 

*{bbTfeDcj««-fe#*U3a:< xrtr. c©b*, m±m. 
- < 1 / A ) - £ a , V „ 



= ( 1 /2) (V s - V„ ) 

(CUTMiB (2) , (3) 5£J;9. 

a 7 = £ a. = (2/ A) 

I s 0 

0. 7-f-;Ph*M«^*fl:i*©«*itt*B!6»v K *i|£« 

^*3i5 J f : ©««tt*ia]±r-5^i:*<T^ 

*. 

£TF. **W©*««H6HiBK«l:0WfflKlttWr<&to 

ffilBltt. **^©#*«*wr^ns/^HT?»*. 
GUMMA tt. ASM t L T 7 * K P##i «j£SETV W 
;*tt*l«£m»fc**©*»H*jSS1K*»*£lxfc# 

JBlHKfcl^T, »fe*fi-9A**IB 

T 1 . Bfcifilf -SIMSIhJSS 2 . A/D^$g§ 3 , * t U 4 . 



(9) 

^3>hn- ;i/r*fc*©fMiie]B&i2, Rtf:3>h5 
xhnsien&H. f«ttnflEiBiKi5^6«ifiK$n<&. 

*H©»ff*Kwrs. 

cs-^s. R,c.BiHfifi^*oH«m^e»j«r*. * 

(Pulse Code Modulation) •ff-Sf H^l&^ft. S-tfy h 
ttfPISIttl2"Ctt, Aa«MWS^K:rajlBLfc#«©=i> 

h n— ;u« *jS/t*;n i©Stt;£SEfla/ , W 
^r-5o *¥*3iE^;i'^5Bflfelllft6T»i, ©Jt5PlHlS§12^ 

£ & * «fc 3 fc, * s FH5-fA9 ©Hi *«m©«tt £8iJ#P 
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ilfiS rabt, H 5-f A* 9 ^A/Dill: <£ 0 ft 6*1 

*&%WV\t. 3>h7^hMSl9ttl4£:ffftMaElBl 

g§15£13:W"C, ®^«ffiTfi*¥H7-rA9tC^^.^f| 

ibik 2 cfpffl-r*. a,. BMMrc®£ff£ift8Eu 

3 tfy hTA/D^iftUTLSB^e>MSB*T?*-?-n-?nbo, 
b„b,lfy KT^ibL-, &b 0 ,b,.b,©fcfy h rtKfcMS 

£ ■&T-€-n-€ t n**L 0 . l, , l 2 icta o Tfiffi * r e. l 

H * WMtt K 3 #fij L . L 0 . L, . L,»C J: 0 SfettT * 7 - 

«. my 4- Ji'F-cvwm&mzms.s 

£31914. t&imo&^&UZ&VZ. 85*8813. a> 

by y. bm&mm4'Btzfmmm&\Bimwg c &&)ffii&w 



Sit h*7-fA*8 £#jpK9-f A?9tt, l»m i bS'7 h 
Uv?^^81,9K 5^82, 92, T^D^VJP^L^-y- 
83. 93*»6«**nT*0. (#0 BSt»fftJr 

ramcDh'^-rA-Lsix-^^^^ (sgs no j 

AHD66107T/«t£&ffll/»*t 

*3*/**;hh4. y-h/UG,,,^,,-, x— ^a'* 

X^lll. ■**as„.S o2 .-, ^E-LT0iJxtfiii^Sa 
PLL (Phase Lockd Loop) 12H4. $ffi[Hlggl2©— a$T 

»o, «i ; ?i26*»6#^.6n**Traj«fli<»***fr 

SfiCtS Jt«gl 22. fiJ^S?^;!/^ (LPY;Low Pass Filt 
er) 123, SJIflifflSIIIlg (VCO: Volt age Controlled Os 
cillator) 124, #H§§125^ £#ffi&£n, ^JcA^;Hl 

SSMfcttWHIS 7 »4. *^71fcA**n*SilRI}H* 

^&2ftffl-r2>2ftm&nt. PLL121T^^$n-5 Hiy 
h^ny^tRJIl/t, «*.«, *¥Hfflflttft<z>3ffi 
ro^n^i7 5rA?3-r-5* , ?>^72, KHIgg74, # 

n>h5^MWIiaKUt»KiiaEEI»lStt, ftfltig 

4SS141. 142. 151, 152, SSSEM144, *£jn§§145, 146, 154, 
155, aJ^JgJn§§143. 153fr<=>«fifc£n£. 88t89l4«ffi 

y- hA*^G al tCttSiB A*8 K:«fcg0iJ;U4*($?EiJ 
0, (1+1/3) H, (3+2/3) HiC A-^X* TOP b 

«au iM4i , ■en-fngb.g,. 

g 2 WlE-^-e«)b-r. y— h/UG, ! ,G„l:(j;C ll i:i«tt 

•7;i/^yUi7-b-83lC<t K)9)mz.T'&£>n%. 

;t^D„Ctt, K 7<A 9 ICJ; 0 y- h A* 
*G„. G„. G a3 (CE(J3tlP bfeg 0 , g„ g t <DJV\,y,iZ&t>1* 
T, i»OTSVl8EilL.fcf-*0 3 hbo.b„b, 

^VpVj.Vj.V.^e,. I^LT^AS. 

d©B577-oy7;U^yU^-9-93«, &ffi{tfflW®& 
7 (DliitlM(DU^)Ut. A/D^ttx— ^b 0 ,b,,b 2 {C»l£; 

"l" U^;HC*t»T. b^lCDBfV,, b,= 0B$V 3 , M 
fit "0" U^JKCtJ^T. bj=l(DB#V 2 . bj=0©KfV 4 * 



(6) 
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fi£oT, BX*SS 0l £tiU S««EV, (=V,-V 2 ) 
(Z)52»ft^^EPJD^n^c:i^^^o Sfc, Santas 

o2 fcpa«fc, y-hnxG a2 oy- h^^xg 0 ,g,,g 2 ^ 

1 (D^-Jl-F) <hSJ£V 4 (M= 0 00^^— **H 
(=V 3 -V 4 ) ©S!8ftjft»^EPUPStlS21tt33&So 

^v s (Dmm^si^@^9iip$n^)^^^^:^)c, ceo 
(i) scT*toan, j&*#ii^«^ttm»<o (7) * 



- ^ \z JS U fc * BBSS^ Plffi £ fc S . 

f (V) =kV (10) 

£iE«Sft*£fi5£-r*£, *fi*<& (5) 

lmin = kV N =k (V 3 -V 4 ) (11) 

C R =V S /V N = (V,-V 2 ) / (V,-V 4 ) (12) 



V C om= (V,+V 2 ) /2= (V 3 + V 4 ) /2 (13) 

-LIE (13) 5££#<ri£<0 (11) , (12) SCt«AT*i 

lmin=2k (V C0M -V 4 ) (14) 

Cr = (VcoM - ^ 2 ) / (^C0M — V4) 

= 1+ (V 4 -V 2 ) / (V C0M -V 4 ) (15) 



ILT, *¥F^<A*9rtt;:&£7^<D^v;i^:/U 
5?1t93^A*"r«>c:i:^J:f9, ±IH (14) 

Wffi^E0^i4om^mjEv 4 ^^^€>f^^mmfc^fg^ 

i^*H3tcA*t"£Cl<fck:«k0* ±8B (15) a 



>F5A httC K %mftt?£Z>Z.ii1fit>fr2>. 

V 3 te, *«*^SS»bOU»©ft#SC (13) 5££^J££ 

mffiv 2 i:v 4 com^^ste^-&^iHis&^, mnmnsui, 

15U ffitrLl45, 146, 154, 155iC<k 0 MLTffl ^T^£o 
T^SJBBB (1/3H-1H, 1 (2/3) H-2H) ****<Ott, 
(L,) . (L 2 ) *ito**J(BM«*>&T**. 

l"**»J*U WjfcfittttWJB/^U (ROM) T#f/££ 
tlS5 ? n-^l3l652fc «t 0HfK©/t;i/^*#, WF54, 5 
5<fcOSfiF5^A8^AALT^S. 

^81 £^^82, y^n^v;!/^ ^Ui7U-83^6«fiES 

S3H©#%WiOllt *¥F5^/t9©aiRtti*« 
JEE^rV 1 ^V 3 (D2ffiib, #S«a«ttV OT fe£»Mbb& 
jftTcfc*. 73»4v #Nffift&9ftK<E« (Ex-NOR) , 84, 
94, 154te, 2momfr&W1fc\ti±^%T^u!f^)V^ 

"TTKKW L fcS 4 H©»ft*»0W> S ;b*>* cfc 3 

v,£v s £, m= 0 co:7 -< — ;u FTH:«jEv 2 £v 4 *a*?L 

C^SNffiM^il?PRtet§73tCcfc0^eLT*5^, mjEv 3 
£V,£aiRLT^*. 
Sfc, SE8!E{b«0»lilB8 7©ttl*Mfc<J:O, 

- h;^G al , G a2 ,G a3 ©iftjgtt, m4m<D^ntmux 
c^r#, n*mas OI i*a«@ii3tct4^^nfc*^ 

^^112(^!SU^)«i£«, M= 1 0D^>r — ;i/ F^*5l/i 
T, 

V S i = V,-V 8 (16) 

M— 0 <D7J — ;i/ FtC*3^^T 

V S2 =V 3 -V 7 (17) 



(7) 
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^S = ^SI — ^S2 

= (V,-V 3 ) + <V,-V (18) 

ttj.2>. 
B*«SS 0 ,"bH«K. 

V N1 =V 3 -V 8 (19) 

V N 2=V,-V 7 (20) 

= (V 3 -V,) + (V 7 -V 8 ) (21) 

tuz>. 



±12 (16) , (17) 5£±9 

V,+V 3 =V t + V g (22) 

-5. 

Veens (V,+V 3 ) /2= (V, + V 8 ) /2 (22A) 

i*3<t, ±12 (18) , (21) iU;D 

V s =2 (2Vcen-V 3 -V„) (23) 

V N =2 (V 3 -V 8 (24) 



^mm^n2<oi^m^\t^mmhtz do) jZcd&o\z 



3) , (24) 3:<k<o#.(D<k?izmw-t<n2>o 

Bg= (1/2) { f (V N ) + f (V s ) } 

= 2k (Vcen-V 8 ) (25) 

C„= f (V s )/f (V N ) = (2Vcen-V 3 -V 8 )/(V 3 -V 8 ) 

= 1 + 2 (Vcen-V 3 ) / (V 3 -V 8 ) (26) 



JR7HK:«^«flIftliS|pIKl5«. ±82 (22) 

2fiS©SEEV 7> V 8 Sr^Pg-r«.t*l;, £8Efl:<Hf9 
BB 7 © tB £ M K J: 0 AM * ft £ 7 + n {fDV* •? V 5 
+H57fC«tO, flUB2 2ffl©mJEV 7 tV 8 £«]^AT, ftil 

«tt»153T#EEU AW 7 T£LTflUBT*SS«l*« 

3§£5ILT, 7+n^v;U^yUi7-y-157^-%-ATl> 
5. HffiV 7 «. £HitiHB«8l5K JSt5i3§154, 155T#5J&£ 
n^S^*i'lil§lC±0. 1ffiV 8 &S2pmfiVcenlC*fLT 
KfcS-fr. 7 + n^'v;U^^ , Ui71)-157^#AT*3 0, 
±82 (22) St€:SISL.TV»*©ttWe>A 1 1?a&*. £©£ 
5 K oJ^ffitrilSl53^^^-r«.^ tic J: 0«EV T £HS 
U ±12 (25) SCT?*aftT«r»<5±5lC, ¥K3W&B,,£ 

^7EllC*3^-53>h7XMt3^15IjSSl4 ! b. ffltlgB& 
BBl5£PQ*l;:. Sifti£<H§3l41,142 > RTjEffittSUS. 



Sfexl45 ( 146T«fiK^ft> l*X&£i|gM3ej:!JMS$ft 
5W*mjEV,,V s *^P,ftTU5. TfcfrS. ±12 (2 
6) ^T^$ftTVi-S«tplC=i> h^X hCn^iSST^ 

«±. «^T#fc*l»BI*«S«tt. -fiaJtbT, 3b 

3B«3fca*?"i"*^a:c«to. 8 (=2») nm&m-ztk 
n*ftaR-r*B»*i«-t»*<tWftttft63ttv»*». 0>ja 

KfCBfcoaHEBcSii^Sfc^T. iO^FgH©* 
**£S^*©fc&*fcf*BBtt©-«*B 9 Bfc## 

B9B©tt»#31©«##tt«WflBBT*D. «* 

mz&AVxm^z. 

D^aS 3 ^JA«4tfy hOPCM^bo'.b,*, 

b,*,b,*c^ift^ft4. ag^tcf*. m*-te?&3m\z 

*bfc£«Hfc*IWB»7©, 7V-JH**fc£«T*lil 
£il^M£A*>U H5lTl#MBi:UTfflU*. 

32,33, 34, 351*, Jfy h©ft]ffi§T-#ifiE£ft 

TiJO. ■£ft-Pft©W±tf«^***&'V*>a3ft, SD» 
S§33,34, 35©dti*l£, ^^'J 4©A7Jil^bo,b„b 2 i:L 
T«n*. ifea?a[HlSS36«^-yN'-7o-^tbT, 
«r±tffi^tlDfflU*©liaft*»J*UT»r>*. 

c©.k'5fc8M*-r*;:£fcJ:0, AMi(il*©iT 
ffitfy hb 0 *#0©f$te. b 0 =b,*,b,=b 2 *,b 2 =b 3 * 
<h/«£»3. 8»B+©b 1 *+2 (b 3 *+2b 3 *) pgH^S 
S"T*. -Tttto-fe. A/D*»Ul*©«Tttey h*«JO 

JfcK. A/ME«ttl*©*Tffitry hb 0 *#l ©«■&. 
M= 0©7^c-;i/KT«b 0 =b l *,b, = bj»,b 3 =b 3 *i 
£0. 8»B*©»b,*+2 (bj*+2b 3 ») KB (A/D 
JE«ffl*©±ffi3 tfy h) M=l©7^ 
-JH*Ttt. ttHMSIBBSllrJ:!). 1 a»Jn»Sft&JII 
b,*+2 (bj*+2b 3 *) +imm (A/D&&Uj2i©®T 
ttt? hft«0±tfT»6ftfc±B3 h) 

2 7*-;PKT©¥^»B£:UTlBb,*+2 
(b 2 * + 2b 3 *) +b.mm*&nC?Z>Z.k.\ZUZ>. 

fiU b 0 * = b,*=b 3 *=b 3 *= 1 ©^-&te> M=l 

©7-f-;uHT?i ftjn^.4tflf±tf3&*4i;afc8&. 1 * 

aAfcKB«5*J&«T*tt< & HSSllHlSS36lC«fc 
0^7 KB©KB«^ftfflb»TV)«. 
r^ttoS. b,* = bj*=b 3 *= 1 dfct^T, b 0 *©tl 

0 fc< . ±T<D7 4 -Jl KII*5lsT 8 KBS't', 
*7»BTa55tfT5. d©«g*. 0.5^*^*"^. 
0~7©15Pg|Ea^^T^-5C:ttC£-5 < , d©«kcifC, 
1 ^-f-JUH + OftBRCIB^aRBBSJi^-rittt 
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d©ft#> b„*= lK&t^T, M=0©:7^-;PHi:M 
= 1 ©:7^-;PKTS^T3®iWUfcttTftT^£fc 
M=0<D7<( — ;n<-cAffitt, M=l ;n* 
-eiES14©«S£^;LT, **^*3SSSt^SirS* 

s. 

b a> b ft # 6 . ^ w - ;u h n © «JE CDS tt 8 hi n 4 1 © 

lPgiH^T^Sfci* { <V2) - (V N -2) } /7T& 

»s*^K:Biirasn*Dcj*fl-v K tt, *©*»t«c 

So 

V K = (1/28) • (V S -V N ) (27) 

0U*.tf. V s =13Vp P ,V K =4V P ,i:-r«t, V DC =0.3Vt 

ft*, fc^/u, b 0 *=0©**TttV DC =OV*te3£L 

TtA*. 

©**-ear>fcj&«, £©iiy HRfci«*»bT. ssk* 
nmic-r***tt, ±15 (27) *©Dcj«»*«a6fc/h* 

**2#HLfc«*-*. *¥EIH!«**2#HLfcflMJ- 

*»B©te©##fcl©Bffl*i8lOBU::3R-r. fg9EI© 
(ROM) T?«^^tlfc;i'^i'7^^-^;i/ (LUT) 36* 

ffl ^ r s ,6 tre & •& . 

JS10BHC*V»T, 8 tfy b©A/DS&3§3©ffi;>jffi#b 
0 *~b 7 *«h^C. ^74, 75^eA#SttS, 0«*.fcf, 

<hbTJS^-SR0M©7h*UX<i:bT#^U 6 tfy h©P 
C{I^b 0 ~b 5 i:LT^ ; EU 4 KflMfc-T*. 

«ffi-»flE1#tt**. A*£*lfcl*««*WWr«£bT^ 

;tf>^»jE©«tlfc*fe*A*fUj«a**<5. 

V»»W»» fcffl £ T * b* y h ft©A/Dg&«g#*&£ i 
ft*. — «KA/D3CfjlS©a5 h»***A.S£. AS 

©Ky HRtHDtfv hft©A/DS«S£«JBbT. M 



tfJiftSfcttT&S. 
6t±fcHJSAT. *»91©$;ffifll©£ffi&. JBllHfc 

7^-;i/H@RK^ftt*©MBfl-^T. T^n^TJl^ 

g 3 ©S/W&S!«ffi©¥# (1/2LSB) ©«JE£, 0V£3J 
&*.T2JDg#§23(;:^-*., JH?22CA**n*lfcflkfll^t 
JP»LT. A/D8{ftg3l:#^5. ^n«, %i5if, 
»9H©#*«*«fc*^*WJRW§IBtt31*7^-D4r 

9 0©«-&ti^#-e**. 

&120©^J£0!lgSBTte:. ^ii0©T±o^v;u^y 
Ui/-y-24tr«x.T> 3© 

«/Mttntt£ (ilsb) fcms*bv>«*tfa*«ffi«* 

c: © «t 3 tc 7 p i/m \z fam? * z. t t isissm^ * m 

*^0J©ffi©##^JItffl U*/t«6© ^ ^ -;u F^SJ 

«±tet?y hbjfc^-r*. #ia*©«*ff*»iM*2 

#U 1 7-C—;UH l*!C*3l/^T#lii3tSSr 2 »bfcC 

Tab*. l2 0t?Sl/tl*C9^L,!jJ 1 mi3HIT«L 
21 tL 2 2©2*©^T^$tlTt^©«, IC^iSi 
^bT^-5. C1©^^S*. ^3EI©##WI(C)gfflb 
TiK»)bfc«^©Sg|5©»f^iS^^JSr^l40Jr^-r. 

*4Bi:»14H©»fls»#«T?*&S±fcj6te, IB 1 
fC, 1 7-C-JUh*F*gtC*5tiT&ia^?r4|HlJl^:S*?-r-5 

.k^icbfcfei*, ifTa«fc»-r*i^n3&* (1/3) h- 

(1/4) Hf-M^bfcdt. JB2IC. S±fit*-> hb 2 C 
*f^-rs»^r»3W*2^b, a 21 ,a 22 (a 21 = a 22 =a 2 / 
2) tl/fttft, 7^-^F^gS«^Wr H W^Mbfc 
lit, »3fc, a„ta„©»iWT?. *tfl«^©Stt*E 
tebTl/iSjKTS-5. 

/I^JKCS* $ < ft o T b S 5 

WabfcM3|jfe3ti©«ffflK«kD. WftTf** 
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H £ SB 2 7 w -JP H ©»iRrt*J&*** < mtLtzm 

**. WAI1 I17^-;H^ttIAfE (V s /2) 
JJD, JB2 7^-;H«H:»/Jn«£E <V„/2) EPflDirf 5<b, 
m4Bl©#%^J-C«DC^« (V s -V s ) /2t^^)*«. B 

i40©##0!i-e«, A/MEam*©*±ffiif y n:o^ 

*«8K45J**«B*©X«fl;«»*»a:, 7 4 'J 2 

;PPCM«*f©&t:y h©fi»$8<i:©gi&£Sgl50f:::*-r. 

(a) , (b) , (c) a. , mzmv>m&;m<Dffi 

3fy h©PCM«#£«K:fcoTK9!bfcB2 
HRtfB4BTj*U&tt»ftTB»L;fc»^©. ^tl^ 
ft. 8 tf y K7tfy K6fcfy MciStf^J-efc-S. 

^15^ (d) H, Bl3H£Bl4HT5*LfcB»8s©J; 
o\Z, (c) fc*W-*»±4tKy hb,»=»«bfc»imS 
2#U 17-f-^b'rtTlttK(El/fc-«t, 2#L 
fcMIIHISbHtbuTwLT^S. (e) tt. 2#L.fcS 
±fif 7 b©>t7jb BJ <h, ^ttbfy hb«fc**«bfc»IW 

\Z *5 -5 B ft & £ 6 K ft tt iS H -5 7j & "C $> * . 

uCi'Si:, 7^— ;UKrtT©ffitfcE6©*»B;5 J ?\ 
£ft5 6 

T. mtfl y-i— Jl'K262.5:fc©NTSC7j5£<!:, 312.5* 
©PAL/SECAM*^©5 L HffB^SS*-r-5«'&©. PCMff 

*©*e? n:»jcr*«»«iiai©-«*, tn^n® 

Ml. m\m\zi$\fZ> (a) , (b) , (c) , 
(d) , (e) }*Bl5HI::43t?SBttiB» (a) , 
(b) , (c) , (d) , (e) iO#Jt:*iofct>o 

T&O. b 61 ,b5 2 ttPCM<g#©tfy bb 5 <hl§I-©{aT?<&£ 

*«. b s K#j6-r*#M*2#l,Tlr>*JfcJ&. «H±b ( „ 

b s ,tgiJ©^-^Sf<tLT^S. 
JBl6HatfJBl7HtO^T. Bl©#»tt. -tn* 

ft. 1 7*-^FJBM©S«£Tfc##Bra<fcafc«rlffl 

BAfiBMH (a) tc&^T. #hfy h©fitf*BM© 
fctHB261.5H£, lfT»*?«rM (1/8) HS8@awr 
&$P B i ]£'*D;SL£<h262.5H£frO. 1 7 -Jl' FBMi:« 



u<fc*. c©j:^{3, 1 JH*J(8ra©&&£T£ 
fflwsctciD. ajS"t;p©*a«£E*^:*<-r*i: 

B2©ttBtt. i lfvhfc»T*«#BIWa,a«. Ttt 
(i-1) tfy Mc»r*«»«IIHIa|. I ©2«a±iU 

a„>2" • a 0 (28) 

iiSiJSSii-i'pW-rsi, ^©WBAtflfei;*. B*.tfBl6 
EI (c) \Z3$^T, b 0 =4, b, = 8, b 2 = 16. b 3 =32, b 4 =6 
4.b i =1284:V»'5R«K:;&:0, B«BMlH#£:^b1i-, 2 
53H&ftfc£&^o 1 7^-;UF262.5H£©il9.5H(;:ttL 

3S*»©j£*a*K:iHWi«»*i;*. 

-rsB^sfc 1 ^^-juk^tm^^s^s-s. £© 

**fc't*«B*/.h*<, fro, l/hfEl:»t«»»tt 

«8«©,6#>6. ±ffity hA^0lCa,^Pia M (fib, 
Pi^2) £ts.2>£5\Z, fr-z>p,&m£^V<tz2>&5\Z 

Ig 3 ©!ftl&te. 0.5HC*ft*i±ttlfyH:Sl/. 7 

*«. 0iJ*.fcfSi§16l3 (c) ©l±fit7 Mi,©#i«WIW 
«133.5H£&oT*5 9. Z\tl\t7 J Kft tC133H£ 13 
4Hft«J*iLTffl^*Cte*r. Hfttt, WM!Lfc«fc5 

fc. 1 7-f — ^H^Tojawnfett-si-sfc-rsfc*©* 

a±. ;i/K#ffi©»9«-M3fea*it'^fcRIHLT 
:tll. 2 7^-JI/K^©17l/-A#ra 
«^«-SiJ*aE^TS5©ttig6»»T»-&. 
C^BJ©^*) 

*^Bj{c«tn«, T»««>6nfcBf«©«BEfta*!b 

Jt«!A(|jeSBB«tB<. iSHKSbSJETfeS^ 
^QttJKa-^- PDLC (Polymer Dispersion Liquid C 
ryslal) ^eS^B^iCffll^^WH^BB^^AK: 

*fc, 7^-a^Slc«kS^?|^^<i:©#fffl(3«t 
tHffi©flH¥?ilttHj] 
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**wrfc»Ojt**tjfe*l«noB«RKH. SI 3 El 
tt*«9i©#*0«t l/TOlHWI***t©±I*»0 
HBMJ&H, JB4HttSB3HO##«*JB2HK:*'r* 

7 Htt*S69i©ffi©#*0ii: LT©#PgiB«^SB©± 
Sff#©lslB«t'£BI. SSS8E]te|fS7Ei©#*0iJ©&gl$i!j 

0, ®110i^l2E«^-n^ : n*^BJro||Jie'Ji:LT© 
•r^SE^iC-C, * 3 H©#*«S«»-r *»&©*»» 

ft&M&fa-rp-i s^^-k jgi5Htt#a;£S2r 



^*ftNTSC, PAL/SECAM*^©^ U- t'f^Sl:*^T. & 

My Mc»JS*-&*«»J«MO-«S*«WK:t£-3T* 
«©*WE©«#«*j*-r«KBI. 

1 **«*A*»3\ 2 A*<I*£L3liltt. 3 

A/D^ftg, 4 ^U. 5 il^f/t^X 

9S£IbIHK 6 * 5 pj£*/1J!/7.fg£lHJ8g, 7 35 Sit 

fcfflfflslB. 8 Sigh* 5^ A*, 9 7K¥b*5-f 

A*. II «^A^;k 12 ffl|$Pm&, 14 P>h 

7X hHBisiK. is mehsieib, 121 pllhj 

K, 141,142, 151, 152 mWim^. 81,91 x7h 

U>"X^, 82, 92 77?, 83,84,93,94,157 7t 

P;?v;i^:f U-^+K Dr r-i'/U, Ga y— h 

ax, 111 H^h5>>'^^, 112 m^m?* v 

C0M 32, 33,34,35 iDg§§, 36 )Vy 
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